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® Disposable hygienic shoe insole and method for making same. 



@ A disposable hygienic shoe insole (2) comprises 
three layers; a top layer (4) of a spunbonded poly- 
propylene material, a composite layer (10) of pulp 
fibers and polypropylene fibers meltblown onto the 
top layer, and a bottom layer (12) of polyethylene 
vinyl acetate meltblown onto the composite layer. 
The layers, preferably the composite layer (10), can 
include anf microbial agents, fragrance, or neutralizer 
or odor-absorbing agents. The top surface(6) of the 
top layer (4) is provided with good abrasion resisr 
tance, and the bottom surface (16) of the bottom 
layer (12) provides required friction to maintain the 
shoe insole (2) in place during use. 
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DISPOSABLE HYGIENIC SHOE INSOLE AND METHOD FOR MAKING THE SAME 



This invention pertains to a shoe insole, and 
nnore particularly to a hygienic shoe insole that is 
disposable and can include an antimicrobial, fra- 
grant, and odor-absorbing agent. 

Various types of shoe insoles are available.* 
some of which are intended to last the lifetime of 
the shoe and others which are intended to be 
replaced daily. Those insoles which are intended to 
last the lifetime of the shoe, or for an extended 
period of time, such as four to six weeks before 
replacing, are generally made of foams or plastics 
filled with air or liquid. During the intended lifetime 
of these types of insoles, they tend to deteriorate 
and lose some of their properties, such as an 
intended cushion effect or odor control. Also, since 
they are exposed over a relatively long period of 
time to the moisture and odor of the foot the shoe 
in which they are used can tend to retain the 
wetness and odor. Another disadvantage with these 
types of shoe insoles is that they are relatively 
expensive due to their construction. 

Another type of shoe insole is that which Is 
intended to be changed daily. These types of in- 
soles are relatlveiy less expensive than the above 
described insoles. However, they tend not to be as 
effective in controlling wetness and odor. 

The present invention intends to provide an 
improved disposable hygienic shoe insole and a 
method of making same. These objects are solved 
by the shoe insole as described In independent 
claim 1 and by the method as described in in- 
dependent claim 22. Further advantageous features 
are evident from the dependent claims. 

The present invention provides a disposable 
hygienic shoe insole intended to be used for 
periods of approximately one week, depending 
upon the wetness or odor generated by the user, 
and comprising a unique combination of layers of 
nonwoven materials. 

In one form of the invention, there is provided a 
disposable hygienic shoe insole comprising a top 
layer made of a nonwoven plastic material having a 
top surface and a bottom surface, a pulp and 
polymer fiber composite layer adhered to the bot- 
tom surface of the top layer, and a bottom layer 
made of a nonwoven plastic material having a top 
surface and a bottom surface, the top surface be- 
ing adhered to the pulp and polymer fiber compos- 
ite layer. 

In another form of the invention, there is pro- 
vided a method of making* a disposable hygienic 
shoe insole comprising the steps of providing a top 
layer of a nonwoven plastic material having a top 
surface and a bottom surface, depositing on the 
bottom surface of the top layer a pulp and polymer 



fiber composite layer, and then applying to the 
pulp and polymer fiber composite layer a bottom 
layer of a nonwoven plastic material, having a top 
surface and a bottom surface, the top surface be- 
5^ ing next to the pulp and polymer fiber composite 
layer. 

The above-mentioned and other features and 
objects of this invention, and the manner of attain- 
ing them, will become more apparent and the in- 
10 vention itself will be better understood by reference 
to the following description of an embodiment of 
the invention taken in conjunction with the accom- 
panying drawings, wherein: 

Figure | is. a top perspective view of an 
75 embodiment of the present invention; 

Figure 2 is a bottom perspective view of 
another embodiment of the present invention; and 

Figure 3 is a top perspective view of yet 
another embodiment of the present invention. 
20 Referring to Figure 1 . disposable hygienic shoe 

insole 2 of the present invention is Illustrated and 
comprises top layer 4, having top surface 6 and 
bottom surface 8, pulp and polymer fiber compos- 
ite layer 10. and bottom layer 12 having top sur- 
25 face 14 and bottom surface 16. 

Top layer 4 is preferably made of spunbonded 
polypropylene fibers having good abrasion resis- 
tance on top surface 6. A good degree of abrasion 
resistance exists when top layer 4 is tested with a 
30 Stoll Abrasion Tester using a 1.36 kg (three 
pound) weight and shows minimal abrasion after 
100 cycles, such that no holes appear or only a 
few fibers have delaminated from top surface 6. 
Additional abrasion resistance can be provided by 
35 embossing top layer 4 or increasing its basis 
weight. 

Alternate materials of which top layer 4 can be 
made are spunbonded polyester or nylon fiber ma- 
terial, or a powder-bonded carded web of polyester 
40 or nylon fiber material. Other useful embodiments 
of top layer 4 include meltblown polymers, such as 
polypropylene, polyester and nylon; or a composite 
of meltblown and spunbonded materials. 

In addition to embossing top surface 6 in order 
45 to increase the abrasion resistance thereof, another 
means for increasing abrasion resistance is to satu- 
rate top layer 4, which can be made of a lighter 
weight material, with a rubber or acrylic latex. 

Useful basis weights for top layer 4 are be- 
so tween about 24 g/m2 to about 70 gm2, and prefer- 
ably a basis weight between about 35 g/m^ to 
about 50 g/m2. In a specific embodiment, an opti- 
mum basis weight is about 40 g/m^. 

Composite layer 10 comprises a blend of wood 
pulp and polymer fibers in a percentage weight 
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amount of about 50% pulp fibers and 50% polymer 
fibers to about 80% pulp fibers and 20% polymer 
fibers. Preferably, the blend is 70% wood pulp 
fibers and 30% polymer fibers. The polymer fibers 
are preferably polypropylene fibers. Composite lay- 
er 10 is deposited on bottom surface 8 of top layer 
4 by meltblowing . the polypropylene fibers into a 
pulp fluff air stream directed toward bottom surface 
.8. Preferably, top layer 4 is a spunbonded poly- 
propylene, since this makes it temperature com- 
patible with the polypropylene fibers of composite 
layer 10.' thereby providing adherence between top 
layer 4 and composite layer 10, When top layer 4 
is made of another type of polynner. such as poly- 
ester or nylon, binding agents may be necessary to 
adhere top layer 4 to composite layer 10. or the 
layers 4 and 10 can be adhered or attached by 
bonding, such as sonic bonding. Regardless of the 
particular polymer material of which top layer 4 is 
made, it is preferred that the adherence strength or 
force between top layer 4 and composite layer 10* 
be at least 4.9 N (0.5 kg) and preferably greater 
than 9.8 N (1.0 kg). 

Composite layer 10 may also include other 
materials, such as antimicrobial agents, which are 
effective against odor-causing bacteria or fungi. 
Examples of antimicrobial agents include a number 
of bacteriocides and/or fungicides, for example, 
metal compounds of zinc, copper, aluminum, or 
cobalt. Other usable agents include quaternary am- 
monium compounds, sorbic acid, and citrates. Yet 
another means of eliminating or decreasing the 
number of bacteria or fungi is to provide an envi- 
ronment in which they cannot live by. for example, 
altering the pH of the environment. 

Fragrance may also be added to composite 
layer 10 in order to enhance the cleanliness and 
freshness of shoe insole 2. A useful concentration 
range of these fragrant materials is between about 
2 mg to about 5 mg per gram of shoe insole 2. 

Another means of treating shoe insole 2 is by 
adding a neutralizing or odor-absorbing agent to 
composite layer 10, such as activated carbon. 

Although the addition of antimicrobial agents, 
fragrance, and/or neutralizing or odor-absorbing 
•agents has been made with reference to composite 
layer 10. the present invention contemplates their 
addition to top layer 4 and/or bottom layer 12. in 
any type of combination. For example, anti- 
microbial agents could be added to composite lay- 
er 10 during the meltblowing thereof, and activated 
carbon could be added to bottom layer 12 as it is 
formed oh composite layer 10, as described below. 

A useful basis weight of composite layer 10 is 
between about 100 g/m2 to about 300 g/m2, and a 
preferable basis weight is between about 1 50 g/m^ 
to about 200 g/m2. in a specific embodiment, an 
optimum basis weight is 190 g/m^. Depending 



upon the basis weight of composite layer 10, it is 
desirable that it result in an overall thickness of 
shoe insole 2 between about 0.25 cm to about 0.64 
cm (about 1/10 to atxDut 1/4 inch). Preferably, the 
5 overall thickness of shoe insole 2 is about 0.32 cm 
(1/8 inch). 

Bottom layer 12 is preferably a meltbjown 
elastomeric or tacky polymer, such as meltblown 
polyethylene vinyl acetate. PreferatDly the polyeth- 
70 yiene vinyl acetate has an amount of vinyl acetate 
in a percentage weight between about 15% to 
about 20%. The meltblown polyethylene vinyl ace- 
tate also has the advantage of providing bottom 
. surface 16 with a relatively high coefficient of frie- 
rs tion. thereby preventing shoe insole 2 from moving 
during use. The coefficient of friction, as measured 
by applying bottom surface 16 to a steel plate, 
should preferably be greater than 170 grams. This 
type of bottom layer 12.. i.e., a meltblown polymer. 
20 also has the additional advantage of being breatha* 
ble. 

Polymers useful during this meltblowing of bot- 
tom layer 12 on composite layer 10 include styrene 
block copylemers (Kraton® polymers available 

25 from Shell Chemical Company), Polytrope poly- 
mers available from A.Schulman Company, thermo- 
plastic polyurethanes (Estane® polymers available 
from B. F. Goodrich Chemical Company) and poly- 
ethylene methacrylate polymers wherein the 

30 methacrylate is present in a percentage weight 
amount between about 20% to about 30%. Also, 
elastomeric or tacky polymers may be combined 
during the meltblowing process with less expensive 
polymers, such as polypropylene or polyethylene. 

35 up to a weight ratio of about 40%. For example, a 
useful meltblown polymer blend is a combination of 
Kraton® and polyethylene, in a percentage weight 
ratio of about 60% Kraton® to about 40% polyeth- 
ylene. 

.40 Other useful alternatives for bottom layer 12 

are low-tack adhesive coatings and films extaided 
or laminated on composite layer 10. However, an 
advantage of meltblown polymers is their 
breathability. 

45 A useful basis weight of txDttom layer 12 is 

between about 20 g/m2 to about 80 g/m2. and 
preferably a basis weight between about 35 g/m2 to 
about 60 g/m2. In a specific embodiment, an opti- 
mum basis weight is 40 g/m2 with layers 4 and 10, 

50 depending upon the basis weight of bottom layer 
12. it should preferably have a thickness between 
about 0.025 to about 0.076 mm (about 1 to about 3 
mils). Also, abrasion resistance can be increased 
by increasing the basis weight. 

55 Regarding layers 10 and 12, the adherence 

strength or force between bottom layer 12 and 
composite layer 10 should be at least about 2.9 N 
(0,3 kg). Preferably, the adherence between bottom 
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layer 12 and composite layer 10 is greater than 9.8- 
N (1.0 kg). Also, it is desirable that the meltblown 
polymer of which bottom layer 12 is made be 
compatible with the polypropylene in composite 
^ayer 10. so that the layers may be heat and 
pressure embossed to enhance the bond. However, 
if the polymers of which bottom layer 12 are made 
. are not temperature compatible with the poly- 
propylene in composite layer 10, then binding 
agents may be needed to adhere layers 10 and 12. 
Also, bonding methods may be used for attach- 
ment or adherence, such as sonic bonding. 

Referring to Figures 1 and 3, lines of perfora- 
tion 18, 20. 22 and 24 can be provided in shoe 
insole 2. The cut areas of line perforations 18-24 
are preferably in the range of about 0.16 cm to 
about 0.32 cm (about 1/16 inch to about 1/8 inch), 
and uncut areas in line perforations 1 8-24 are pref- 
erably between about 0.08 to about 0.16 cm (about 
1/32 inch to about 1/16 inch). In figure 1, line 
perforations 18 and 20 are provided to decrease 
the length of shoe insole 2. while maintaining its 
width. In Rgure 3. line perforations 22 and 24 are 
provided for narrowing the width of shoe insole 2. 
while maintaining its length. Although not illustrat- 
ed, the present invention contemplates shoe insole 
2 having line perforations 18-24 together, so that 
the user can reduce both the length and width of 
shoe insole 2. Also, the outermost line perforations, 
for example, line perforation 18 and line perforation 
22, are perforated such that they are easier to 
manually tear than the innermost line perforations 
20 and 24. Naturally, shoe insole 2 is not required 
to have any lines of perforation and can be pro- 
vided as a one-size only insole. 

Referring to Figure 2, another method of ad- 
justing the length of shoe insole 2 Is to provide 
lines of perforation 26. 28 and 30 across the arch 
area of insole 2. Line perforations 26-30 define 
therebetween portions 32 and 34 of shoe Insole 2 
which may be removed, either singly or together, 
by manually tearing along a selected line perfora- 
tion 26, 28. or 30. Re-attachment of the two sepa- 
rated portions of shoe insole 2 are provided by a 
flap 36 which is adhered to heel section 38. and 
adhesive 40 which is applied to the proximal end 
portion of toe section 42 and exposed by removing 
release paper 44. Thus, to decrease the length of 
shoe insole 2 in Figure 2, either portion 32 or 
portion 34, or both, can be manually separated 
along their respective line perforations 26-30, and 
then heel and toe sections 38, 42 can be rejoined 
by removing release paper 44 and attaching flap 
36 to adhesive 40. Because flap 36 is in the arch 
area of shoe insole 2, there is minimal discomfort 
or feel by the user since the arch area is weighted 
less than the rest of insole 2. 

While this invention has been described as 
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having a preferred embodiment, it will be under- 
stood that it is capable of further modifications. 
This application is therefore intended to cover any 
variations, uses, or adaptations of the invention 
following the general principles thereof, and includ- 
ing such departures from the present disclosure as 
come within known or customary practice in the art 
. to which this invention pertains and fall within the 
limits of the appended claims. 

10 

Claims 

1 . A disposable hygienic shoe insole (2) com- 
75 prising: 

a top layer (4) having a top surface (6)* and a 
bottom surface (8). and being made of a nonwoven 
material, 

a pulp and polymer fiber composite layer (10) 
20 being adhered to said .bottom surface (8) of said 
top layer (4) and 

a bottom layer (12) having a top surface (14) and a 
bottom surface (16) and being made of a non- 
woven material said top surface (14) being adhered 
25 to said pulp and polymer fiber composite layer 
(10). 

2. The shoe insole of Claim 1 wherein said 
pulp and polymer fiber composite layer (10) is a 
blend of pulp fibers and polypropylene fibers, said 

30 blend being in a percentage weight range of about 
50% pulp fibers and about 50% polypropylene 
fibers to about 80% pulp fibers and about 20% 
polypropylene fibers, and wherein said pulp and 
polymer fiber composite layer has a basis weight 

35 between about 100 g/m2 to about 300 g/m2 

3. The shoe insole of claim 1 or 2 wherein said 
top layer (4) is made of a spunbonded or nnelt- 
blown polypropylene, polyester, or nylon material, 
and has a basis weight between about 24 g/m^ to 

40 about 70 g/m2. 

4. The shoe insole of one of the preceding 
claims wherein said top layer (4) is a composite of 
meltblown and spunbonded materials, 

5. The shoe insole of claim 1 or 2 wherein said 
46 top layer (4) is made of a powder-bonded carded 

. web of polypropylene, polyester, or. nylon material, 
and has a basis weight between about 24 g/m2 to 
about 70 g/m2. 

6. The shoe insole of one of the preceding 
50 claims wherein said bottom layer (12) is made of 

meltblown polyethylene vinyl acetate or polyethyl- 
ene methacrylate material, and has a basis weight 
between about 20 g/m2 to about 80 g/m2. 

7. The shoe insole of claim 6, wherein said 
55 meltblown bottom layer is combined with melt- 
blown polypropylene or meltblown polyethylene. 
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wherein said meltblown polypropylene or said nnelt- 
■ blown polyethylene can comprise up to about 40% 
by weight of the total weight of said bottom layer. 

8. The shoe Insole of claim 6 wherein said 
nrieltblown polyethylene vinyl acetate is between 
about 15% to about 20% by weight vinyl acetate, 
or wherein said polyethelene methacrylate is be- 

' tween about 20% to about 30% by weight 
methacrylate, 

9. The shoe insole of one- of claims 1 to 5 
wherein said bottom layer (12) is an extruded film 
of polyethylene vinyl acetate or polyethylene 
methacrylate material. 

10. The shoe insole of one of claims 1 to 5 
wherein said bottom layer (12) is made of a melt- 
blown elastomeric material or is an extruded film of 
elastomeric and/or low-tack adhesive material. 

11. The shoe insole of claim 10 wherein said 
bottom layer (12) is an extruded film of polymeric 
material, with a film of low-tack adhesive extruded 
thereon. 

12. The shoe insole of one of the preceding 
claims further comprising an antiskid means on 
said bottom surface (16) of said bottom layer (14) 
for preventing movement of said shoe insole during 
use. said antiskid means providing a coefficient of 
friction of at least 170 grams. 

13. The shoe insole of one of the preceding 
.claims wherein the adherence between said top 
layer (4) and. said pulp and polymer fiber compos- 
ite layer (10) is at least about 4.9 N (about 0.5 kg), 
and wherein the adherence between said pulp and 
polymer fiber composite layer (10) and said bottom 
layer (12) is at least about 2.9 N (about 0.3 kg). 

14. The shoe Insole of one of the preceding 
claims wherein said pulp and polymer fiber com- 
posite layer (10) includes an antimicrobial agent. 

15. The shoe insole of claim 14 wherein said 
antimicrobial agent is a metal compound of zinc, 
copper, aluminum or cobalt or wherein said an- 
timicrobial agent is a quaternary ammonium bom- 
pound, or a sorbic acid or a citrate. 

16. The shoe insole of one of the preceding 
claims wherein said pulp and polymer fiber com- 
posite layer (10) includes a fragrant material in an 
amount of about 2 mg to about 5 mg of fragrant 
material per gram of said shoe insole (2). 

17. The shoe insole of one of the preceding 
claims wherein said pulp and polymer fiber com- 
posite layer (10) includes activated carbon as a 
neutralizer or odor-absorber. 

18. The shoe insole of one of the preceding 
claims wherein said top surface (6) of said top 
layer ( 4) is embossed to provide abrasion resis- 
tance thereto. 



19. The shoe insole of one of the preceding 
claims wherein said top layer (4) is saturated with .a 
rubber or acrylic latex to provide abrasion resis- 
tance thereto. 

5 20. The shoe Insole of one of the preceding 

claims further comprising perforation means 
(18,20.22.24) along predetermined portions of pe- 
ripheries of said top layer (4). said pulp and poly- 
mer fiber composite layer (10), and said bottom 

10 layer (12) for selectively manually tearing away 
certain ones of said portions, whereby the size of 
said shoe insole (2) can be fitted for use. 

21. The shoe insole of one of the preceding . 
claims further comprising perforation means 

•75 (26,28,30) disposed across predetermined portions 
of said top layer (4) and pulp and polymer fiber 
composite layer (10), and said bottom layer (12). 
for selectively manually removing certain ones of 
said predetermined portions (32.34), whereby said 

20 shoe Insole (2) can be shortened for used and 

further comprising reuseable adhesive means 
(36.40) on said bottom surface (16) of said bottom 
layer(12) for readhering said layers together. 

22. A method of making a disposable hygienic 
25 shoe insole comprising the steps of: 

providing a top layer of a nonwoven material hav- 
ing a top surface and a bottom surface, 
depositing on the bottom surface of the top layer a 
pulp and polymer fiber composite layer, and 
30 applying to the pulp and polmer fiber composite 
layer a bottom layer of a nonwoven material having 
a top surface and a bottom surface, the top surface 
being next to the pulp and polymer fiber composite 
layer. 

35 23. The method of claim 22 wherein providing 

the top layer is by spunbonding and/or meltblowing 
a polypropylene, polyester or nylon material. 

24. .The method of claim 23 wherein providing 
the top layer is by carding web of polypropylene, 

40 polyester or nylon material, and powder bonding 
the web together. 

25. The method of one of claims 22 to 24 
wherein depositing the pulp and polymer fiber 
composite layer is by meltblowing polypropylene 

46 fibers into an air stream of pulp fluff in a percent- 
■ age weight range of about 50% pulp fluff and about 
50% polypropylene fitters to about 80% pulp fluff 
and about 20% polypropylene fibers. 

26. The method of one of claims 22 to 25 
50 wherein applying the bottom layer is by meltblow- 
ing a polyethylene vinyl acetate or polyethylene 
methacrylate material. 

27. The method of claim 26 further including 
meltblowing polypropylene or polyethylene in an 

•55 amount up to about 40% by weight of the total 
weight of the bottom layer. 
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28. The method of one of claims 22 to 25 
wherein applying the bottom layer is by meltblow- 
ing an eiastomeric material. • 

29. The method of one of claims 22 to 25 
wherein applying the bottom layer is by extruding a 5 
polyethylene vinyl acetate or polyethylene 
methacrylate material or by extruding an 
eiastomeric material or a low-tack adhesive ma- 
terial. 

30. The method of claim 29 wherein applying io 
the bottom iayer Is extruding a polymeric, and then 
extruding thereon a low-tack adhesive material. 

31. The method of one of claims 22 to 30 
further comprising the step of disposing an an- 
timicrobial agent and/or a fragrant material and/or a rs 
neutrallzer or odor-absorber in one of the top layer. 

the pulp and polymer fiber composite layer, and 
the bottom layer. 

32. The method of one of claims 22 to 31 
further comprising the step of embossing the top 20 
surface of the top layer. 

33. The method of one of claims 22 to 32 
further comprising the step of saturating the top 
layer with a rubber or acrylic latex. 

34. The method of one of claims 22 to 33 25 
further comprising the step of perforating predeter- 
mined portions of the top layer, the pulp and poly- 
mer fiber composite layer, and the bottom layer, 
whereby certain portions can be selectively man- 
ually removed. 30 
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